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,4 	 P .  basophilic stippling     8,- ? 	
*- #.  
	- #.s  ; %` 	*  #,4 	  	.  HS &*  e*.3  ,   .,Z %3  
7F 	 ,3 e. {	- e !  E #,4   )lB.  P .  )f	 ? 50 
 ;    .  8  (  .   
P .  	0	        .&	   #. %!  ; d5*   P .  #0	 	- 
  5!  @ ? &3 @)!  f %! #..   
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 .  	- -	
	?3 #,4 	 P .  CBC ,3 e ! 	 {- e ! %  ,-  
Basophilic Stipling  [0 :#.8) [0 BUN  *) ! : . [0 . e  .  
[0 d0  *3 :	-. !;  	D40 , #.  .   
	 %$) % J  i0  %*  ! 	 % # $ &?	5	$ k*$ ,2)  0 	? $  %! 
 [! ) 	-  &    , #. % ,- H8   B #,4  	 P .   % 
	 %* 7- &*!  % &3 F5  	  	.	*   %0 
 : "8   &3 7 	) 	 	a [-\ 
 Z	6   g' % .  7? {.  
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%]8	B  %!  M	. 1999 t.) M	0    ]$  @r %!  - ? $ [! )  0 ; 
: &	  & P . &  %; &	, % K *]  [ ?  ; M *!  #. . &
BLL ) P .  lB. ( %]8	B  ; 17±9.78  M *!  ;    8 .   ;  7±3.77  
   8 .   ;  )4. (  7QF  j ? <)  	) 	 [! )  &	, *!  %E) *4
  ;   .   P . 	 #,4.  
%]8	B e  ) !  2004    450  	, &	  #.   0  [! ) 	 	]B %8; 
lB.  P .  )f	    & lB.  P . 	 &	? %"; ? :%E ]) 	]B [! )  
[0 . 	5)  . &	  %!  - %` [! ) % &(. 	 H'D e 	 M	,6 [0 
lB.  P .   #. )5. (  
 )  /;   &	  #. %! e   14 %8	. 18 	 @ ? #	E %8; % 	 #. 
	` #,4 	 P .  #.  .  	  : 7   	` %8; #	E ? ] 	 [ ? 
   ~ D.18    	 .  %8 P .  lB.113 mg/dL  )6. (  &	 ? @  7QF
  Y K  #,4.    
 	  /;   &	  #. %! e   23 %8	. 2 M	. ] ? #	E %8; % 
8 	` 
7F #,4 	 P .  %! @ ? U()  &	 5 %0	 #. )7. (  : 7 8!  	 
16 
   ! %]$  @r % M	.  ~ D. : A]Z .    ) 	5)    M	.  K   7QF .
  P .  lB.40.1 µg/dl   .  
,- *4  /;   
 e   42 %8	.  0 ]  ! %! 6 M	. ] ? #	E %8; % 
&.  L0 	`  ,  %!  #	  a* % U() #,4 	 P .     ; #. 
)8. (  
! H   /;     62 %8	.   0 ]  ! %! % # #	E %,`	. k*D) 	 % 
p*. :F;	 50 M	. ] 	` &	K . 	!  #. . P .  % &* e &r*.	! 8	,6 0 ] 
 ! #.)9. (   P .  lB.80 μg/l   .  
p*   /;   e  ;	! ?	4 K	  0 ] , %! % # 	!  %		! !" 	` 
#,4 	 P .  #.)10. (   P .  lB.35 mg/dl  .  
%  %!   S! 	]8	B  !  % 7`   ]) 7!  0  %]8	B  &	? 	54 	 	 
&	 	]B %8; #. ."8  %]8	B  Z	6 %! 	), &	? 	 &	 %8; 	4  )f	 ? &	? 	- !" 
:#. 	 & % =	 	D  ) #. #0	.  
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]) 7QF *8	  -	
	?3 #,4  	  P .   0  [! ) 	 	  &  
%4	L 	  ; M *!         
:' 
   
• ]) 7F *8	 #,4 	 P .   0  [! ) 	 	  &  %4	L 	  ; M *!   
• ]) lB.  P .     0  [! ) 	 	  &  %4	L 	  ; M *!  
• ]) CBC    ,. & B2   0  [! ) 	 	  &  %4	L &3 	  ; M *!  
• ]) BUN   *) !  . e  .  U/A  0  [! ) 	 	  &  %4	L 	  ; M *!  
:' !#  
 )E %! =	 %]8	B &	 -  	4! %! [! ) 	 	  &  : lB.  . P .  )f	 
?  ; -	 #. : #$ 	3 &	 	- }L %E)   .  
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*<  ! "@A  
• 7QF *8	 #,4 	 P .   0  [! ) #54 %  ; -	   #. .   
• lB.  P .   0  [! ) #54 %  ; -	   #. .   
• CBC     ,. & B2   0  [! ) #54 %  ; -	 	D #. .  
•  BUN   *) !  .  . e  U/A   0  [! ) #54 %  ; -	 	D 
#. .  
B !5 >?  
%]8	B  Z	6 ? h historical cohort    &3 	4! %!  k*$ 	` [! ) 	 	  & 
  : ?  j #,4 	 P . .      .    	*  !  	 
*-	,- ,Z
  & ;	S6 a k*$ ,2) %!  [! )  &   *	   ; & 0 :  ])30 
 ; P	( %]8	B  #!    #	E " ? @  0	') E % 	3 ?  D .@ ? #5R 
	'(  0  [.  ? &	,  g' 7F #,4  	 :P . &	,  %*	] #$ 
7F 8	,6 #,4 	 P .    ;0* .@{. .  	- -	
	?3 H	 lB.  P . :  
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U/A   ?  j I)  : !;  	D40  CBC, : RETIC , PBS,BUN, Cr, Uric Acid    	3  
 	a.  
 / ? 	D. 	   E' 	
	?3  P .  lB. [	?3ion-selective glass 
electrode   	
. ? 	D. 	 streoglass   #! ionix    	a . 	
	?3  		?3  	.
  ; 	a  & ;	S    	* [ #2)  	a. 	 	
	 *8	  .  
 ; M *! ? &	  : *  &  [! ) $ M	6 J  %! 	
	 &	,- &	;**! %]$  P	( 
  .  0 ?  j .  H_ &	4,- ?	.   #2) 	? 	B  ;     ;*0.  
%y	*`  %L	. _  0  %]8	B : J  M	6 M	_ 5 	 ]0  d	*E 	, :?	.  K	 
:?	. %,4a 	- :  /$ :0 *` :?	. a) :	j |, 	- H : 	-	 
*$  a) 6 $ $ # : ? %]8	B Y"6  ; .  
*C5  *CD  B *(( !,  
6 a k*$ ,2) %!   p	. u *8	  H6 e [! ) 	aD 	 %8; 	 	  
H &   .   p	.  %	 %]8	B 0 ;  j  	  	3  r8 U'(  j :   - 
 ; 30  D  %]8	B   *0 ; .  
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'E;	F 3G B >? 5 !   
6 a & 0 %! %]8	B  $  	3 	,-   	* e,! 	& ; 	S      H4).  	
  ; %]8	B 	a   	) %  a* 	,- "     $ .  
    %0 ; e,!   		 ? P .  . lB. [	?3 	a   .    %	D.	
 0	! 		 $   	- 	
.   *-  	a  !" [	?3 %! !  #$ .  %  a*
 3 $ % %]8	B 	a   	) 7- ?	 	 s  ; H6 H #	  %` ;.  
  
%	/ ;HG	  
   %0 ; J K  #!    %	-	;3 %	 #	Z J K 	a ? H5 : J K  **! #!	  0 %! ? .
 /; ! E % : &	, 	  ! & m	0 E  	 	 %	 2 J K ? 3 #. % 	FK  
 -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I. -'5  
  
 _ &*  HL4  %4  ,!  D!  , A ])  p	L  
%.  %44;  ,.   %5)  
 k*$ #6 a
 [! )  ,2)
	 	  
*        *    *8	  `  $ u p	.    /  
HE	D     *     *    	, t.)  ?  M	6 J  p	.    /  
F} A]Z    *     *    	, t.)  ?  M	6 J  p	.    /  
  v  p	46
&	-  M,]  
  *     *    ?  M	6 J  p	.   	, t.)   /  
4*$ H [-	!    *     *    	, t.)  ?  M	6 J  p	.    /  
, | !      *     *    	, t.)  ?  M	6 J  p	.    /  
~ D.  h)    *     *    	, t.)  ?  M	6 J  p	.    /  
#.5    *     *    	, t.)  ?  M	6 J  p	.    /  
 &?. &?. p	46
	-  &  
  *     *    	, t.)  ?  M	6 J  p	.    /  
& 	0    * *          $  ,  
DTR   *   *       	`  -  L, 	-  ) @0  0  $4  
 )    *         %*	] p	.    /  
F}     *   *      %*	] p	.   F} p0  0  $5  
P .  . lB.    *         	
	?3 /; p	.       ; 
 8 .  
;,- #jv    * *        	
	?3 /; p	.      
23 
MCV   * *        	
	?3 /; p	.      
MCH   * *        	
	?3 /; p	.      
MCHC    * *        	
	?3 /; p	.      
Basophilic 
stippling  
  *         	
	?3 /; p	.    /  
Retic. count    * *        	
	?3 /; p	.    E  
BUN    * *        	
	?3 /; p	.      
Cr    * *        	
	?3 /; p	.      
Uric acid    * *        p	.   	
	?3 /;    
U/A    *       *    !; : %*3 . $  j ?  . 
	D40  
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 m	,a  Z	6 %]8	B 31     ;   D29  	FK  	. 	 %  %]8	B -	  ;   D
 #0 ;   H2)  %a)  	3 .  
 :   ;  *. 
	52.16±4.69   -	  ;  51.51±4.67   #4) p	.   %!  M	.
One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.546. (  
 M4. & 	0 
	 :   ; 122.26±11.46 M.	 & 	0 
	  80.00±5.16 
   ;    ]5K 2  %!.  
    ;  P .  lB. 
	±4.7310.73     -	  ;  5.82±10.01     ; 
  8 .  #4) p	.   %!One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF                   
 )p-value=0.533. (  7QF ? }] $   ;  0  S! %` ;)symptom (  P . 	 #,4
  !  /;   .  ]) 	 # 
45,- 	3 P .  lB. 	 7QF.  
   ;  ;,- &13.85±0.96    -	  ;  14.15±0.92     %!   8 .   ;
 #4) p	.One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.679. (  
 &MCV    ; 85.84±5.54    -	  ;  84.82±17.72   #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   	3 YF  *]  )p-value=0.009. (  
 &MCH    ; 27.90±2.42    -	  ;  29.54±2.18   #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.205. (  
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 &MCHC    ; 32.39±1.33    -	  ;  33.18±1.49   #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.202. (  
 &WBC    ; 5087±1315    -	  ;  6292±1673   #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.723. (  
 &#!F    ; 227±61 -   -	  ;  223±55   - #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.775. (  
 &FBS    ; 112±56    -	  ;  103±94    8 .   ;  p	.   %! 
 #4)One-Sample Kolmogorov-Smirnov Test   	3 YF  *]  )p-value=0.023. (  
 &BUN    ; 30.45±16.64    -	  ;  28.93±9.54     8 .   ; 
 #4) p	.   %!One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.958. (  
   ;  *) ! &0.92±0.27    -	  ;  0.97±0.30     %!   8 .   ; 
 #4) p	.One-Sample Kolmogorov-Smirnov Test   	3 YF  *]  )p-value=0.022. (  
   ;  e . &4.7±1.9    -	  ;  4.7±2.5     %!   8 .   ; 
 #4) p	.One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.204. (  
   ;   4;  ) &159±52    -	  ;  155±155     %!   8 .   ; 
 #4) p	.One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.488. (  
27 
   ;  M 4! &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189±51    -	  ;  153±111     %!   8 .   ; 
 #4) p	.One-Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.426. (  
 &SGOT    ; 21.84±9.65    -	  ;  20.75±12.70     %!  #4) p	.One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.744. (  
 &SGPT    ; 22.61±12.05    -	  ;  23.75±15.05   #4) p	.   %! One-
Sample Kolmogorov-Smirnov Test   5  *] 	3 YF )p-value=0.293. (  
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Clinical and lab signs of chronic lead poisoning in patients with retained bullet or 
shrapnel fragments compared to control group 
 
Abstract 
Background: lead can cause acute and chronic poisoning both in children and 
adults. Lead poisoning can affect neurologic, endocrine, renal, reproductive, and 
hematologic systems. Retained bullet or shrapnel fragments are suggested as a 
possible cause of lead poisoning. But, there are controversies about lead release 
from them, time of start of the symptoms, and severity of the poisoning. The 
present study was designed to assess the problem among injured victims of Iran-
Iraq war (1981-1988).  
Materials and Methods: the present study is a historical cohort which was 
performed on injured victims of Iran-Iraq war (1981-1988) for clinical and lab 
signs of chronic lead poisoning. The studied individuals were recruited with help 
of health office of the responsible governmental authority. 30 persons in the case 
group and 30 persons in control group were randomly selected a1er obtaining 
informed consent. They were assessed for symptoms and signs of lead poisoning 
and lab studies included blood lead level, U/A for protein, phosphate, and 
glucose, CBC, uric acid, creatinine, BUN, peripheral blood spear for basophilic 
stippling, and reticulocyte count.  
Findings: the mean age was 52.16±4.69 and 51.51±4.67 years in case and control 
group, respectively.  The mean blood lead level was 10.73±4.73 and 10.01±5.82 
microgram per deciliters in case and control group, respectively (p-value=0.533). 
The mean serum creatinine level was 0.92±0.27 and 0.97±0.30 mg/dl in case and 
control group, respectively (p-value=0.022). The mean MCV was 85.84±5.54 and 
84.82±17.72 in case and control group, respectively (p-value=0.009). The mean 
fasting blood sugar was 112±56 and 103±94 mg/dl in case and control group, 
respectively (p-value=0.023). the other variables had not statistically significant 
difference between the case and control groups.  
37 
Conclusion: results of the present study was demonstrated that individuals with 
retained shrapnel or bullet fragments have higher but not statistically significant 
level of lead in their blood compared to control. However, no clinical or lab 
findings of lead poisoning were found in them. Periodic evaluation of such 
persons for lead poisoning is recommended. 
Keywords: lead; chronic poisoning; retained shrapnel fragments; Iran-Iraq war             
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 DTR )
+ <G  0(:        .......... HG  I ...........  -B I ........... HG -B I..........  
  475 F ) 
+ <G  0(:     ........ HG  I .........  -B I ......... HG -B I..........  
   
•  0JK/"#1 L/= 
 Hb 
 MCV 
 MCHC 
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